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Problem
A solenoid coil is the principal detector element 
(PDE) of a conventional NMR probe. When a 
metal disk electrode is placed in the coil, 
sparking can occur.

Solution
In the Argonne Coin Cell NMR/MRI Imager, 
a flat circular disc is the PDE and forms part 
of a hermetically sealed housing for the 
battery components.

Metal cap (with O-ring), along 
with PDE, forms a hermetically 
sealed battery housingConventional

NMR Coil

The position of this 
peak (far left) 
indicates the 
presence of lithium 
metal, as would be 
expected.

The position of this 
peak indicates lithium 
ions intercalated into 
the carbon anode, as 
would be expected.

The position of this 
peak (far right) 

indicates lithium ions 
in the electrolyte 

solution, as would
be expected.

NMR Spectroscopy
Lithium is present in battery materials in 
different species (metallic, intercalated 
and ionic). NMR spectrometry produces 
a composite of spectra showing all of the 
lithium species present in a battery cell.

MR Imaging
One-dimensional magnetic resonance 
imaging separates the composite 
spectrum into a series of spectra, each 
one associated with a component of the 
cell (anode, separator, cathode).
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Argonne Coin Cell NMR/MRI Imager: Turning a Problem into a Solution
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